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(54) Network connectivity for a portable patient monitor 

(57) A monitor system (ICQ) for acquiring medical 
data from a patient, the system being distributed over at 
least two geographically separate patient monitoring 
areas and interconnected via a communication network 
(210). A portable monitor (102) is adapted for coupling 
to a patient for receiving and processing patient data 
signals from a sensor when the sensor is coupled to the 
patient. At lpq <;t two patient monitor docking stations 
(I J^I) are provided, each one of which is adapted to be 
selectively coupled to the portable patient monitor (10 2)" 
and connected for transmission of patient data received 
f rom the portable pati e nt monitor (lQ2j^ to the communi- 
cation n etworj^( 210). Each docking station (111) com- 
prises a coupling means for detachablv coupling the 
portable monitor to the docking station, a signal transfe r 
means for transferring patient-related data signals 
between the portable monitor and the docking station 
when the portable monitor is coupled to the docking sta - 
t jon. and signal processing means for monitoring the 
patient-related data signals provided by the signal 
transfer means for developing a connection information 
signal when the portable monitor is coupled to the dock- 
i ng station, t he connection information signal being 
applied for developing an alarm in the event that the sig- 
nal processing means monitors that the portable moni- 
tor is not operating correctly 
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Description 

FIELD OF THE INVENTION 

The present invention relates to network systems, 
and in particular to a networked portable patient moni- 
toring system for collecting, storing, and displaying 
medical data. 

BACKGROUND OF THE INVENTION 

In hospitals and other health care environments, it 
is often necessary to substantially continuously collect 
and analyze a variety of medical data from a patient. 
These data may include electrocardiogram, tempera- 
ture, blood pressure, respiration, pulse and other 
parameters. 

Patient monitoring systems have typically fallen into 
one of two general categories: multi-function monitor- 
ing, recording and displaying systems which process 
and collect all of the data desired, but are bulky and dif- 
ficult to transport; and small, portable systems which 
are easy to transport, but process and collect fewer 
types of data and have limited storage capability. 

The need for continuity of data collection and dis- 
play is most pressing in emergency situations. During 
an emergency, the speed at which a patient is trans- 
ferred from an ambulance to an emergency room, or 
from a bed to an operating room or intensive care unit 
may substantially impact the patient's chance of sur- 
vival. Not only is it is important to provide a similar level 
of monitoring during transport as was provided during 
stationary applications, but it is also desirable from a 
clinical point of view to provide a substantially continu- 
ous monitoring capability and data history availability 
which follows the patient. 

In accordance with the above desires, U.S. Patent 
5.375.604, entitled TRANSPORTABLE MODULAR 
PATIENT MONITOR, assigned to the same Assignee as 
the present invention, describes a transportable patient 
monitoring system of the type including at least two 
docking stations, one located at each of two geographi- 
cally distributed areas, either of which physically and 
electrically supports a transportable patient monitor. 
Each docking station also provides a connection to a 
hospital communication network for transfer of patient 
related data between the portable monitor and the net- 
work. 

Although the system described in the '604 patent is 
a vast improvement over the prior art, further improve- 
ment is desirable. For example, each patient care area 
is equipped with at least one node or connection point 
for connecting the docking station to the hospital net- 
work for allowing transfer of patient related information 
therebetween. Typically, a central monitoring or nurses 
station (or workstation) is also coupled to the node of 
the network for allowing a user (a nurse or physician) to 
monitor the patient from a remote location. 

However, since patient monitoring is a critical func- 



tion, hospital networks are typically set up to provide an 
alarm to the monitor user whenever there is an unex- 
pected loss of the receipt of the patient data. Note, this 
alarm is in addition to the conventional alarm generated 

5 by the monitor when a monitored parameter exceeds a 
preset threshold or alarm limit. Unfortunately, in a port- 
able patent monitoring system, if a patient monitor is 
attached directly to a communications network at a 
node by the patient's bed. and is then detached, for 

10 example when the patient is to be moved to another 
location, any monitor, central station or workstation 
monitoring the patient at that bed will detect the sudden 
loss of patient data as an error condition and create a 
false alarm. 

15 It is desirable to have a networked portable patient 
monitoring system in which portable monitors can be 
easily disconnected from the network without sacrificing 
the alarm features of the monitoring system. 

Furthermore, it would be desirable that such easy 
20 disconnection for portable monitors be provided in a 
simple and cost effective manner. 

It is an object of the present invention to provide 
such a networked portable patient monitoring system. 

25 SUMMARY OF THE INVENTION 

A monitor method and apparatus for acquiring med- 
ical data from at least one sensor adapted for attach- 
ment to a patient. The apparatus is distributed over at 

30 least two geographically separate patient monitoring 
areas via a communication network having at least one 
network node connection in each of said areas. The 
apparatus comprises a portable monitor adapted for 
coupling to the sensor, for receiving and processing 

35 patient data signals acquired from the sensor when said 
sensor is attached to the patient. The apparatus also 
includes a patient monitor docking station in electrical 
communication with the network and located in each of 
the at least two patient monitoring areas for transmis- 

40 sion of patient data between the patient monitors and 
the communication network. Each docking station com- 
prises; coupling means for detachably coupling the port- 
able monitor to the docking station; first transfer means 
for transferring monitor information signals including 

45 patient data between the portable monitor and the dock- 
ing station when the portable monitor is coupled to the 
docking station; and signal processing means, respon- 
sive to said information signals for developing a connec- 
- tion information signal which is used to develop an 

50 alarm in the event that the signal processing means 
monitors that said portable monitor is not operating cor- 
rectly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

Figure 1 illustrates in block diagram form a patient 
monitoring system constructed in accordance with 
the present invention; 
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Figure 2 illustrates an isometric view of the docking 
station platform and network connection wallbox 
shown in Figure 1 ; and 

Figure 3 illustrates an exploded view of the docking 
station platform shown in Figure 2. 

DETAILED DESCRIPTION OF THE EXEMPLARY 
EMBODIMENT 

Figure 1 illustrates an exemplary networked porta- 
ble patient monitoring system 100 including a docking 
station 111 for connecting a portable monitor to a net- 
work in accordance with the present invention. A porta- 
ble monitor 1 02 acquires physiological data signals from 
a plurality of sensors (not specifically shown), which 
may include both invasive and non-invasive devices, for 
collecting physiological data from a patient. In the illus- 
trated embodiment a basic pod 104 is provided in a 
housing remote from portable monitor 102 for acquiring 
ECG. Sp02 and Temperature data from a plurality of 
appropriate sensors connected to the patient, and pro- 
viding this data to monitor 102 via a single detachable 
cable 106. Portable monitor 102 will typically display the 
physiological data, and also transmit patient-related 
data signals to docking station 111 via a connection 
108. (It will be understood by one skilled in the art that 
the term "patient-related data", as used herein, may 
refer to the processed physiological information derived 
from the signals produced by sensors associated with 
pod 1 04, as well as signals for providing status and con- 
trol information to other devices in the monitoring sys- 
tem). 

Docking station 1 1 1 provides power and communi- 
cations services to portable monitor 102 during the time 
that moni tOL-l^^ mnimtprj Qp qnd in electr ical commu- 
nication with the docking station . The mounting mecha- 
nism, as will be described in detail later on. provides for 
rapid connection/disconnection of monitor 102 from 
docking station 1 1 1 (both mechanically and electrically) 
for transport. Preferably, the connection/disconnection 
is accomplished in a single step, so that the user can 
easily "pick-up and go" with monitor 102, easily and rap- 
idly transporting it from one location to another location 
in the monitoring system, without handling any individ- 
ual cables or connectors. 

Docking station 111 includes two modular compo- 
nents. The first component is a docking station platform 
1 10. Portable monitor 102 may be placed on any one of 
a plurality of docking station platforms 110. which are 
typically distributed throughout the hospital in various 
patient care areas (Emergency room, ICU's. CCU's, 
etc.), and positioned, for example, near the patient's bed 
or attached to the bedframe. Docking station platform 
110 provides both mechanical support for portable 
monjtor 102 , as well as electrical support, i.e.. a con- 
nection 1 12 to a source of operating power and a con- 
n ection 1 14 for transfer of acquired patient related data 
from portable monitor 102 to other devices. Connec- 



4 

tions 1 12 and 1 14 are typically included as part of a link 
or cabl^e 115. 

T|3g. ^cond component of the docking station is a 
p ower supply and network box 1 1 6 referred to herein as 

5 wallbox 116, fo r completing the electrical connections 
p rovided by docking station platform 110. That is, wall- 
box 1 16 provides a source of opera ting power to con- 
nection 112 as well as providing for the transfer of the 
patient-related data to the other devices. Such transfer 

10 can comprise, e.g., a connection to a bedside display 
1 18 via a direct connection 120, and a network connec- 
tion (node) 122 for connection to a care unit network 
210 (Local Area Network, LAN). Node 122 provides for 
transfer of the patient-related data to other devices con- 

15 nected to the network at other ones of the network 
nodes, such as a network connected intelligent worksta- 
tion 124 or central station 126. Additional direct and net- 
work connections are possible for wallbox 116, but are 
not shown for the sake of brevity. 

20 In the Figure 1 embodiment, wallbox 116 is physi- 
cally included in docking station 111. In an alternative 
embodiment shown in Figure 2. wallbox 1 16 is referred 
to as a power supply and network box (PSN) 216, which 
is physically separate from docking station platform 1 1 0, 

25 and is coupled to docking station platform 1 1 0 via cable 
115. In either emtxxJiment, the functions provided by 
wallbox 1 16 and PSN 216 are very similar, and through- 
out the description this should be kept in mind. In either 
embodiment, walibox 1 1 6 provides both power foL OPfiiiz. 

30 ating monitor 102 ( and for charging a battery pack 128 
within, or attached to. monitor 102) an d provides com- 
munications links to networks and devices, both inside 
and outside of the room in which docking station 111 is 
l ocated. 

35 ' Thus, docking station 1 1 1 provides a simple mech- 
anism to connect portable monitoring devices with sev- 
eral other devices and networks without the need to 
connect individual cables for each device or network. 
Data and power connectors on the docking station plat- 
40 form 1 1 0 and on the cases of the portable devices allow 
simultaneous physical and electrical couplings to be 
established. 

Portable monitor 102 is a self-contained, stan- 
dalone monitoring system. Monitor 102 also includes all 
45 of the processing electronics necessary to process, dis- 
play and store patient data during transport. In the 
exemplary embodiment described herein, portable 
monitor 102 does not include a broad suite of network 
interfaces; during transport, the exemplary monitor 102 
50 does not have any connections to a central monitoring 
system or to communications networks, however wire- 
less transmitting/receiving circuitry could be included in 
monitor 102 in order to provide network capability dur- 
ing transport. 

55 As shown and described so far the system is sub- 
stantially similar to the system shown and described in 
detail in Assignee's forenoted U.S. Patent 5,375,604, 
incorporated herein by reference. For further details of 
this system, the reader should refer to this patent. 
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In accordance with the principles of the present 
invention wallbox 1 16 includes a network interface proc- 
essor 130. Processor 130 is coupled at its input to the 
electrical connection 114 (the communication link pro- 
vided by cable 1 15 of Fig. 2) for monitoring the patient 
data signals provided by portable monitor 102, and has 
an output coupled to network node 122. Processor 130 
comprises a central processing unit (CPU) and a mem- 
ory 129 (ROM/RAM) which periodically (e.g., each 10 
seconds) provides a name service to node 122 for dis- 
tribution to other devices on the network, such as work- 
station 124 and the central monitoring station 126. as 
well as a connection information signal indicative of the 
proper connection and/or proper removal or loss of sig- 
nal from a portable monitor 102, such as "NODE 
122/CCU 3/UNIT 4/BED 2/ALL OK (or, MONITOR 56/ 
with some patient related data, such as a portion of an 
EKG waveform)". This connection information signal is 
then communicated to the network along with the name 
service information for distribution to other devices on 
the network, such as the central monitoring station 126, 
where an alarm device 132 can be activated in the event 
that the signal Is indicative of an improper loss of signal 
or improper connection/disconnection of a portable 
monitor. For example, processor 130 can monitor the 
communication link (cable 115) between it and patient 
monitor 102. If monitor 102 looses power (e.g., it's bat- 
tery becomes exhausted), or if communications are 
unexpectedly disrupted (for example do to a partial 
electrical disconnection between monitor 102 and plat- 
form 110), processor 130 can communicate this dan- 
gerous condition to the rest of the monitoring network 
via wallbox 116. In this case, wallbox 116 provides a 
connection information signal on network node 122 
which will identify the node and alarm this condition. If, 
on the other hand, the monitor has intentionally been 
removed by the user from the platform 1 1 0 for initiating 
a patient transport (pick and go), then processor 130 
can also recognize this event and provide information to 
the network that Indicates that a monitor 102 has been 
removed from the docking station at node 122 and that 
no alarm notification is required. 

More specifically processor 130 can monitor the 
Individual messages or signals in the communication 
link between it and patient monitor 102, which link is 
shown and described in more detail in Figure 3, to 
detect not only the proper connection of a portable mon- 
itor 102 to the docking station platform 110, in which 
case predetermined or expected signals are present on 
the link, but to also detect if the monitor has been acti- 
vated or not. If the monitor has been connected but not 
activated, the fact that there is no patent data signals on 
the communication link 1 15 is normal, and an alarm will 
not be generated by processor 130. (Alternatively, a sig- 
nal can be generated and provided by processor 130 to 
the network indicating the name of the network node, 
such as bed 2 in ICU 1 . and that the connection is nor- 
mal.) If, on the other hand, processor 130 detects that a 
monitor has been Incorrectly connected to the docking 



station, an alarm could be generated. Incorrect connec- 
tion could be sensed by processor 130 by sensing, e.g., 
an incorrect pattern of signals in link 115. Additionally, 
once processor 130 detects that a monitor has been 

5 properly connected and activated, but that there is no 
patent data signals on communication link 115, then an 
alarm will be generated. Furthermore, In the event that 
after processor 130 detects that a monitor has been 
properly connected and activated, but that there is an 

10 incorrect pattern of signals in link 1 1 5. then an alarm will 
also be generated. 

Additionally, processor 130 may provide, if needed, 
for the conversion of the signals on cable 1 15 to a for- 
mat needed for network 210. Even furthermore, proces- 

15 sor can provide an alarm signal which can be used to 
activate a local alarm (not specifically shown). 

Figure 2 shows an Isometric view of an exemplary 
embodiment of the portable monitoring system 100 of 
Fig. 1, including docking station platform 110, a PSN 

20 216. a bedside display 1 18 and a network 210. Docking 
station platform 1 10 is connected to PSN 216 by one or 
more cables 115 (which provides the connection 112 
and 114 shown in Fig. 1). Portable monitor 102 is 
mounted on docking station platform 110, providing 

25 physical support, power, and communications to other 
devices either directly and/or via the network 210. As 
previously noted, monitor 102 acquires physiological 
data signals from a data acquisition pod 104. Illustra- 
tively, pod 1 04 provides data from EGG, Sp02 and Tem- 

30 perature sensors connected to a patient (not shown). A 
battery pack 128 is shown attaclied to the rear portion 
of the case of portable monitor 102 for providing power 
to monitor 102 during transport. Note: although only a 
single docking station platform is shown in the illustrated 

35 patient monitoring area, multiple docking station plat- 
forms could be used- Thus, in a hospital or other health 
care facility, docking station platforms 1 10 will be distrib- 
uted throughout the facility in geographically separate 
areas, yet they will all be connected to one another for 

40 transfer of patient data therebetween via the wallboxes 
116 an/or PSN's 216 and the system communication 
network 210. 

Figure 3 shows an exploded view of an exemplary 
docking station platform 1 10 to which portable devices, 

45 such as portable monitors 102, may be attached. Gable 
115 of Fig. 2 is shown as cable 110m. which carries 
electrical signals from PSN 216 to the portable monitor 
102. through the docking station platform 110. A con- 
nector 1 10a at the docking station end of cable 1 10m Is 

50 attached to a trolley 1 1 0g for controllable attachment to 
the portable device and a connector 1 1 0h at the other 
end of cable 110m interfaces with wallbox 116 using 
one of a variety of known LAN protocols. 

A docking station top cover 1 10b not only functions 

55 as a protective cover, but also as a guide for mounting a 
portable device thereon. Cover 110b provides initial 
alignment using tapered outer edges and smooth 
rounded outer surfaces. Once aligned, contours along 
the outside top cover funnel the portable device into 
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accurate final alignment, using positioning keys 1101 
Keys 1 101 comprise one of more shaped indentation in 
the surface of top cover 110b and facilitate accurate 
alignment of a portable device with the docking station 
platform 110. Once positioned, flexible locking rail 5 
snaps llOd, flexibly protruding from the left and right 
sides on top cover 1 10b, fix the portable device to the 
docking station. Electrical connector 110a is then 
engaged with a corresponding electrical connector in 
the portable device by moving a lever arm 1 10c. which 70 
cams a docking station trolley 1 1 0g forward to mate with 
the corresponding connector in the portable device. The 
portable device is disengaged by moving lever arm 
110c back to the initial position and release is accom- 
plished by moving lever arm 1 1 0c an additional amount, 15 
using the reverse motion of its' camming action to 
retract the flexible locking rail snaps 1 lOd from protrud- 
ing from the sides of top cover 1 10b, thereby unlocking 
the portable device from docking station platform 1 10. 

One technique for generating a signal for use by 20 
processor 130 to indicate that a portable monitor has 
been properly connected to a docking station, could be 
to use a sensor, such as a hall effect device, coupled to 
lever arm 110c to sense its position, and hence the 
proper coupling/uncoupling of the portable monitor. 25 

Many variations of the forenoted mechanical config- 
uration are possible. For example, when mounting a 
docking station platform 1 10 to a bed or IV pole, both of 
which are movable, it is desirable to provide a fixed posi- 
t ipn wallbox 116 for coupling the docking station with 30 
Qnwfir, riftvrnfts and networks outside of the room in 
which the dnr:kin q station is located. A PSN 216 
mounted on a wall is suitable for this purpose. Further- 
more, different technologies may be used to transmit 
data between portable monitor 102 and docking station 35 
111. Examples of these technologies include infra red 
and radio frequency transmission techniques. It is 
understood by one skilled in the art that several such 
technologies are possible to be used with or as a 
replacement for the connection (cable 1 10m) between 40 
the portable monitor and network 210. Furthermore, 
although portable monitor 102 is shown to have a dis- 
play, in an alternative embodiment it may not have a dis- 
play and instead a remote display is used. 

It is understood by one skilled in the art that many 45 
variations of the embodiments described herein are 
contemplated. While the invention has been described 
in terms of exemplary embodiments, it is contemplated 
that it may be practiced as outlined above with modifica- 
tions within the spirit and scope of the appended claims, so 

Claims 

1 . A monitor system for acquiring medical data from at 
least one sensor adapted for attachment to a 55 
patient, said system being distributed over at least 
two geographically separate patient monitoring 
areas and interconnected via a communication net- 
work, comprising: 
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a portable monitor adapted for coupling to the 
sensor for receiving and processing patient 
data signals from the sensor when the sensor 
is attached to the patient; and 

at least two patient monitor docking stations 
adapted to be selectively coupled to a portable 
patient monitor, with at least one docking sta- 
tion being located in each of said at least two 
patient monitoring areas, and connected for 
transmission of patient data received from the 
portable patient monitor to said communication 
network; wherein 

each docking station comprises: 

coupling means for detachably coupling 
the portable monitor to the docking station; 

signal transfer means for transferring 
patient-related data signals between the 
portable monitor and the docking station 
when the portable monitor is coupled to 
the docking station; and 

signal processing means for monitoring 
the patient-related data signals provided 
by the signal transfer means for developing 
a connection information signal when the 
portable monitor is coupled to the docking 
station, said connection information signal 
being applied for developing an alarm in 
the event that said signal processing 
means monitors that said portable monitor 
is not operating correctly. 

2. The system of claim 1, wherein said connection 
information signal is applied to said network for 
developing said alarm at a geographic area which is 
separate from an area where said portable monitor 
is located. 

3. The system of claim 1 , wherein said signal process- 
ing means comprises a central processing unit for 
monitoring the patient-related data signals for pre- 
determined signal conditions indicative of normal 
operation of the portable monitor, and if said prede- 
termined conditions are not monitored, developing 
a connection information signal which is applied to 
said network to indicate an alarm. 

4. The system of claim 3, wherein said central 
processing unit includes means for periodically 
transmitting said connection information signal to 
said network 

5. The system of claim 1 , wherein the docking station 
comprises first and second separate housings, with 
the coupling means and signal transferring means 
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of the docking station being located in the first 
housing, and the signal processing means being 
located in the second housing. 

6. A method for operating a monitor system for acquir- 5 
ing medical data from at least one sensor adapted 
for attachment to a patient, said system being dis- 
tributed over at least two geographically separate 
patient monitoring areas and Interconnected via a 
communication network, comprising the following io 
steps: 



10. The method of claim 9, wherein said monitoring 
step periodically transmits said connection informa- 
tion signal to said network. 

1 1 . The method of claim 6, wherein said receiving step, 
selectively coupling step and said transferring step 
are all performed in a first housing of said docking 
station, and wherein said monitoring step is per- 
formed In a second housing of said docking station 
which is remote from said first housing. 



receiving and processing patient data signals 
acquired from a patient by a portable monitor; 

75 

selectively coupling the portable monitor to one 
of at least two patient monitor docking stations, 
with at least one docking station being located 
in each of said at least two patient monitoring 
areas, and connected for transmission of 20 
patient data received from the portable patient 
monitor to said communication network; 



transferring patient-related data signals 
between the portable monitor and the docking 25 
station when the portable monitor is coupled to 
the docking station; and 



monitoring the patient-related data signals pro- 
vided by the signal transfer means for develop- 30 
ing a connection information signal when the 
portable monitor is coupled to the docking sta- 
tion, said connection Information signal being 
applied for developing an alarm In the event 
that said monitoring of the patient-related data 35 
signals indicates that said portable monitor is 
not operating correctly. 

7. The system of claim 2, wherein the geographic area 
separate from the area where said portable monitor 40 
Is located Includes a central monitor coupled to said 
network so as to receive patient-related data sig- 
nals and a connection information signal from each 

of a plurality of portable monitors. 

45 

8. The method of claim 6, wherein said monitoring 
step applies said information signal to said rietwork 
for developing said alarm at a geographic area 
which is separate from an area where said portable 
monitor is located. so 

9. The method of claim 6, wherein said monitoring 
step comprises monitoring the patient-related data 
signals for predetermined signal conditions indica- 
tive of normal operation of the portable monitor, and 55 
if said predetermined conditions are not monitored, 
developing a connection information signal which is 
applied to said network to Indicate an alarm. 
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